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^MJtbT, ^Th'J^no7MP^^> (CFC-11) &&zm 
-^;i/5rnx^>CBCFC-i4ib)sEfc«i, i-^nn-2, 2, 2-hU^;l/ 

tDI^>^ CFC- 11 <Z)ft# t b T^ffl $fttl/^, 
#5PP2 - 2 9 4 4 0-*f£3i, #M^2 - 2 3 5 9 8 2 

-r&jjmufi* n**nTt*s. 23925 i*a*tett. 
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1 , 1, 1 ,3,3- ^ > & 7 )\/0r a 7°U A XOT rHFC-245£aJ £ ^ o Z. £. tfi& & 7°^ X 
HFC-245fa M 1 5 t0«tt©lWS 0 , 7Xm^^tf^ y Stftl 

5 Hfc, HFC-245fa«, CFC-11 HCFG-141b £ifi< , 

&&(DX\ HCFC-141b tf^SMlOMKf A^ffit bTftg^ft^T 

HFC-245fa ^M(15°C)U, f^«BBTte&3t>©<ZX CFC-ll(»/& 24*0^ 

HCFc-i4ib(M ^-ofefe, at£sa&:wv>*&&fc 

&fim.tf&? h feffi < < > HFC-245£a U i «^tT 5 y ^ X fcfc, 

^6.fc, HFC-245fa (#^U^—^i©^ 

Eft £f#^ t> ©#&h £ a o 

£©£5 &C,HFC-245fa & HCFC-141b ®» D pt bTf 'iCf fflt^fcfelC, 

— l j l,l > 33-^>^^;i/^-p , 7'^>(^TrHFC365infcJ^^'5 Z\£.-ffi%>%>) 
25 2-235982 M(C»J t LTi^nTV^. HFC365mfc 

(m^4 0mD, HFC245fa fc»*ii£fc, CFCll HCFC141b ©»^«fc 0 
ftH. ^(DfcfiCx HFC246fe<0«fc5lC. MflW^^^H^^^ 1 ^ 

L^bfc#&, HFC365mfc fc«M«5ffl(3.8%~13.3%)^ 0 , MrT£"5J 
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^ LTf ffit§i^rWW^< tfe BtlTl^o £7c, HFC365mfc 
# 1 J t-jHC^t^MH HCFC141 CFC11 IdJfcfe-TS i^Hfi^o 
£CDcfc5 fc, HFC-365mfc & HCFC-Ulb CDft#&£ bTW^&C^fflT3fc«> 

— 77, #S 2001-506291 fcfck HFC365mfc 50~99 «*%MtKfc HFC245fa 

^2cD7;^nKftaK* i~5o a*%&^rr mvu? >mmM 

^$nWSo WIB^K:tB*UmW*S£*fck HFC365mfc (VWl&tfi 50 
10 Sa%^±: 99%^TT&£CD7:,HFC365mfc ©RT«S1S©lWH*HW»t bT^Mfi 

£tTT e>tl^o 

^S^ff 6451867 -JtlCtt, 51-99 SM%CD HFC245fa t 1—49 fi*% 

©HFC365mfc^W^WT^^tlT^«.o ZKDSMlZU, HFC245fa«J 

<D%L&h*?Z>L. lfittO^*§k-7 TZZ—lfi HFC245& ^fete 
15 HFC365mfc i^CD^ck 0 feQfc#£tl£ 21 £^M^£*lW£o L,**t,fc;ft*&. 

Sift* 2002-47323 ^fg^te, flaS*U^^>7 7'-A*«JSt"*BBS 

20 > t. bT, 5~95 lfi% © HFC245fa <h 95-5 fi«% CD HFC365m£c <DU&® 

25 CD H§ * 

*5SH3teU HFC-245fa HF365mfc CD^M'J^ bT(D4Mte|£i#bfc£ 

£T\HFC-245fa 43cfc^HFC365mfc CDWT^^^^^^^S^^^^™ 

7° V 5 y # x £ £ S ° 
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UT, Ul,3,3^>^7Mn^n/1>5 1-9 Oll%i: l,l,l,3,3-^>^y 
j^n^>4 9-1 oli%td^)fes^«^t52:i:*^tl»^ 

2. {m^«^ti^»jtbT, i,i,i,3 > 3-^y^y^ D ^ nA ' >6 °~ 
8 o mm% t. i,i,i,3,3-^>^ y mo^ > 4 o ~ 2 o m% i^sfess^ 

3. l,l,U3^>^7MD^n/^5 1-9 OHXt l,l,l,3,3-^>^y^ 
tO7^>4 9~10 mm% iifr<=>l3i&M&WV&Z>& l J # ^ 'J ^ 

4. l^a^^^Mo^D/^e o~8 oii%i i,u,3,3-^>yy;v 
t &afc2iro^u y >*fe«# u -r y 3/7* h o««»*ww 

l,l,l,3,3-^>* 7j^o^ > £ Sr&tyjl^Sffiffl U i»f3f§«J ttf u 
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6. WMi^ft^WJiibT, Hfc, ;\py>«{« Any Mb 

10 

io. ^ntc.7°v^v27,<D 4tfc\z&rt%Mmm>^ f)u~-Mt&mm$i 

15 11. ^U^^>*fctt#U-fV^T^V'*-hffl»?M , ^*'=>^ 1,1,1,3,3- 

1,1,1,3,3-^ >^ 7 >/l,l,l,3,3-^># 7)V*£l7?><DWAtk^ 

25°C^^3ViT 1.5 J^_Li/^§f6^!| 0 
20 12. St, Any>«W*> AP^>flS7^3-^^O^fl^- 
zr)VfrZf£%ffifrZmfcZnZ>'>te< ife 1 80ft^n?*oT»^ 15°C^ 
JbcD/Nn-y^Wft-artiS^-tSB 1 1 icfB«fe©%^Jo 

13. ^f^J^U^-^i^ty^^y^^t^i^^ MfB^>5^^ 

25 HFC245£a/HFC365nifc fil«Jt*^X.f t«M 16T;EUi©Any >HrW 
JifB 1 2 CIBiOflMo 

14. mz. ^\ju-Mh^mms/xuyym^mwm^M^ts±mi is 

fcta 1 2 tfB«(D5g^Jo 
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5 mm. 

l 6. CD /Noy>ftM« ;\uV>\k7)\>u~)V&&x$;\u>f>ikT. 

ffll 1 l fcBB«<BS8}S8!!o 

10 17. ^Ut-J^fWIi^^^^y^^^^^^ «BB^V5y^ 

15 18. 3fcJ©H£#U2— • JP<!:^tJ7°l/=7?X^oT, ffeiSfflllfo 1,1,1,3,3" 

0, ^W5y47X©l8Cfflta^fc*W* 1,1,1,3,3- ^^7WD^/1> 
/l,l,l,3,3-^>^ ^ ><Dfi*J:b^\ 25^^ 1.5 BUiT?*S:?V5 V Z X. 
19. WtU> Hfc /\pyMkWi. Ao^>fli7^3-;i/*J:tf 

15r^(D/\P^>^fb^^^^^ffl^S±S31 8fcfB«cO 
25 ADy>tt^tlWifc^l/5y^^©40^^^I^ffiWbT, 9 
2 2. ^V5^^X©40 o C^tj-^)^ffi^ tfffByVS^^X^S^'Jn-^ 
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m^m 2 1 \z.mm,(D7°u$ y&x, 
■fcmmxm^&mmm, ixi,^-^>^7 )v^uy°uny <HFC245f a ) t 

l,l,l,S,S-^>^y)V^TU7^> (HFC365mfc) £tf>&&*iB!&#rc?a&2>. 
*%BJ-??«> HFC245fa £ HFC365m£c <h^^tf^tf> Mt^C HFC245fa t. 
15 HFC365mfc fcAPy>^<b^i:Sr«^^*t>»?®Mtl/Tffl^SC:t*« 

©fg^Jj £ -5 z. t.ifl%> 
*S599fc», *^«It*U ^Hl/i^7V5 

l,l,l,3,3-^>^^Jl/^-P^>«> #1^4 0°C ©HFC (hydrofluorocarbon : 

HFC365mfc S# ; b^^'Ji:l--rffinfeM^feoTV^ 0 
25 b^f£#^ HFC365mfc T»f£Ta5<5 &\ikj& : -18—25°C, MtB 

B:3.8vol%~13.3vol%)o HFC365mfc fck »?^tUT^«n*jSMb*** 
®38?affll. W>L^>^>«^ifc*Srrn^ *KHftttfcMftV>. HFC245£a© 
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^(D«J«HFC245fa t HFC365mfc *U^*M&mm\*mW?^^ ft. 

Ml 5°C<DHFC245fa &»*4 0 «C© HFC365mfc 2i* 

HFC245fk O^m-C**. ^**>* HFC365mfc ©^jftT**«Mfttt*>^ 

hfc^ ^n^ns«^cD«nfeMttf^%^©^ ^wohfc* 

r£fPJ#^ ft#©HFC-245fe HPC86Bmfc 
©H«ft«*«fi«^fc. «fttt«. ASHRAE ae«fc#Ufc^tt(l 0L> TO 

25W»^JStt ASHRAE tftfcO^Ttt, 
ASHRAE STANDARD 34-200 1> ASTM Designatiion:E681-94 t|B«t^tl 
XV^o m#©HFC-245fa 55 MA% L%W<D HFC365mfc 45 

TiI*ttft5Rl>fc*^ «#® HFC245£a 65 ft*% 
HFC365mfc35 fi«% £j&>£fc&?g^fc^ ^«Btt&*t'fc- 

7°US. v 2*<DmMnmz.&nZ> HFC245fa fc HFC365mfc ©MtW* 
^j(D^(D±^©^Bm^^^^^HFC245faiHFC365 m fc(Da*fcbt«^^o 

mm. *u*-;k mm» 

«««W« HFC245fa 40 *** t HFC365mfc 60 S*%2>> 
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1% 



2t?C\Z.&tf%>§mmm** HFC245fa 62 mm% t HFC365mfc 38 1 
TfeD«'l4^^To b^b&^£>. *C*B»J3W« HFC245fa 40 fi*%£ 
HFC365mfc 60 I1«WMC> OH«< 300mgKOH/g *U X^^;V^ 
U y U ;i/KL*rra5fi?a3W©a«H:H: 100 : 

5 40) <D 25°C tC^^S^ffiffi^W:, HFC245fa 54 WA% t. HFC365mfc 46 fi*% 

£5 fc, tttSSJM *-JMISa:«)ffl»ttfc«#TS n tfr £»£b£ 

bfe^x^j^«25t:^^T^»(Dyv^^^x^#^-t^e^^ 

^VS^^^CD^@*M^25 0 C^V^T, HFC245faMFC365mfc 
HC365mfc Otta*I*«jrrntfi^. CKDCfctt, HFC245fa <h 

HFC365mf C * & & *5s?&«®»ra«uR w» «i» e *> ^ftiwrmfctt V > 
20 ^rrstcisofe. 

feBf fc, 7>S>^^©IffiI»^ FHC245fa t HFC365mfc ©S«£^\ 
25°ClC^X 1.5 BU«rC**©««ff*b<, 1.7 £U«ft3& t «fc0&*b<^ 

l/=7nitfciE> 7°l/5^^X(D^ffl«^^?' FHC245fa <h 
HFC365m£c oa*Jt^ 40'CIC^V^, 1.85 BU««t3te*©]W*U< * 1-9 
j^JbgJg fc* <Difi <fc 0 # * b < , 1.9-4 SSTS * b^ 0 
HFC245fa<hHFC365mfc^£^^^^ 

HFC245fa 0 &*. HFC245fa <h HFC365mfc fr&fc* 



15 



25 
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^si^Mtt, i7~27 vmrnams. b < > i8~2rc6ae&*«fc d ^ < , 

20- 2 7 tSS^ftfe^* b £© «t 3 tetfiH 5 HFC245£a £: 

HFC365mfc Ol^^f^n^^^o - == y # * ©S,&^ - 

7-27 x:nmmj^ l < > i8~2rc&sa*<k o iqf * ^ < , 20- 2 7 °cmM&M 

htff-^V^o u©i^7V5 ^XCIM 1 7tgffiC^ HFC-245fa £ 
HFC365mfc ©M^f^^ HFC-245fa © HFC365mfc -&W"Sr 100 
&<h#fc, HFC-245fa:HFC365mfc=90-80 B*% : 10-20 
Sfc, 7°V5 y£*©SMfe&*2 7°Cnmz.UZ> HFC-245fa £ HFC365mfc ©^ 
^f!|-n», HFC-245fa © HFC365mfc 100 tb&fc^fc. HFC 

-2 4 5 f a :HFC3 6 5mf c=60~5 0ii% :40— 5 0fiS%fMJST:fe 

So 

— 7l/5>yOTHFC 3 6 5mf c ©»tt^«t?.j:d&«H«, 
HFC365mfc# 49~55 b < » 43-49 fiS%OT, $ 6 

JBJLt© HFC-245fa t HFC365mfc ©#£U^tfc&#-H$&fck «fc 

-?-HFC-245fa:HFC365rafc=9 0~5lS*% : 1 0~49il%^5, <kOT 
£b<«. HFC-245fa L HFC365mfc ©£rfh& 100 Sft^tbfc^- HFC- 
245fa:HFC365mfc=90-54 S«% : 10-46 Mfi%®g£t?& 0 , V<U 
HFC-245fa:HFC365mfc=80~60 fi»% : 20—40 MA%UM'V%>2>o 

^isic^T*aAP^>*ffft:^rtfc*'&A'*xrviT"b«fcv^ #^©3§ 
1,1,1,3,3-^ 7 JV*n:Ai a >fc i,i,iA3-^>^7;^a^>fc 
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y t LfcHftC, y ^X©^tfflffl^te:*W* FHC245fa <h 

HFC365mfc ©aSJt*^ 25t;fCcJo^T, 1—6 @SE£fc:*<Z>#$F* LA*. 
5 ^BJ^^^TfflV^AD^^W'fb^^, F, CL Bi\ I #©/\Py>M 

i^i^WW^ia^ — ^ lUR*^«*M^'&«n?*oT'b» Mot!: 

>»©BS«*lEljKTSfc8&««I$nT^a CFC(^7 u a 7;i/^*n^ffcaK*)«, 

*»W^*ViTfflVi*APy>^fl:^»©»^tt, 1 m,mm 0.1MPa)fc£i^ 
TM 15°C£JUL7:& t) % n * L. < « 25°CJK±@S, <fc t) £ L < « 35- 140°C 

HFC-245fa £ HFC365finc h;\U^f>^m[:^t.(OU^%\^^ 

HFC245fa^ HFC365mfc, J\Utf>^m\&^ ^)^T—)Vf3.E^WU^.y 

Sy^tRI £fittiaj£it £> 7° 1/ 5 y ^7 X <D 40°C K43 SSKStEEK:^ LT, 5IS 
95 %KT@tT^ 0 , ft * L < 70-90% fIS£7?& 0 > «t D L < « 70-85 % 
25 6£ifc:5«fc "5 £ HFC-245fa <h HFC365mfc &\Utr><%tf%iY&'%)t.<Dik%:Wt 

S8k (b)HFC-245fa i HFC365nifc O^rtT : BMfcgfcfe «fctf(c)#y sf— ;U : C 

4Q°Cmmz.&^X, (b)HFC-245fa t HFC365mfc : BSS8R^«fctRc)^ 
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£ b < fcfc 90%OTfM, £ D L/ < 85%£TF*Ug £ «fc 5 £ HFC-245fa 
Mffi<£>it£)$J^;ite, # U )\> lOOfiS^fc^bT, HFC-245fa t. HFC365mfc 

5 t/\uy y^it^m co^m-m^ 20-70 mm^mm.'v &z>7°u^yzx&m^ 

So 

^b7K*^> cdtK^^Vn n ■ir >fC : ?i" =fc o Tft^$ tifc A— A □ yifcmlfc 

A n y >YbfiHfcaK*©»^^ 1 0. lMPa) WT , ffiS 15°C]^_h@ 

15 JtT^D, #SU<ra30~140'CeSt «kO»*L/< tt 40— 120*0 

a p *f>itmmfcfflk*m<Dmfcm t lt, mfef, 3,3,4,4,5,5,6,6,6- / ^-7 

MniA^Ft> (CH^CHCCF^CFs, ^58*C), 2,3,3,4,4,5,5-^^^;^ 
20 P-l-^>^>(CH 2 =CFCF 2 CF 2 CF 2 H)^i:CDA-r Ha7MoW> ; 

A°-^;^P-1-^>(CF 2 =CFCF 2 CF3), A— 7;^D^-fe> (C 6 F 12 , 
46°C, 49°C^^«51°C), A-7MDy^> (C 9 F 18 ) &£©/V7Mn7^ 

^> ; 

A-^;^P^+h> (C 6 F 14 , M58°C) feif©A 0 -7MD7^> ; 
25 A-7MOy^n7'^> (c-C 4 F 8 ) &t*©/V7Wn^D7M> ; 

1, 1,2,2,3,3,4,4- ^•7 7 ^^; I/ ^-p^^> ( CF 2 HCF 2 CF 2 GF 2 H 44 °C ) , 

1,1,1,2,2,3,4,5,5,5-^ yj^U^>^> (CF 3 CF 2 CFHCFHCF 3 54*0, 

2- h u 7;i/^p^^;i/-i,i,i,2,3,4,5,5,5-y ^-^;i/^-p^>^ xc 8 f 12 h 2 , 

53°CX 2- 1- U 7;^D/fJV-l ) l > l 1 3,3 1 4,4 ) 5,5,5-T*7J^n^>^>(C 6 F 13 H 1 
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M 62t)), 1,1,2,2,3,3,4,4,5,5,6,6,6- hV7 s %7)V*Vl>9> (H(CF 2 ) 6 F, ffl> 
,&72°C) &^©/WHD7MD7;i/*>; 

l,2,3,3,4,4-'\^^;i/^-D>'^P^^> (c-C 4 F 6 H 2 > M 63t), 2,3,3,4,4,5,5- 
^>^!7Jl/;tP^P^>^>(c-C 5 F 7 H 3 , 83t:)fc:£©/Vf HD7MP'> 

5 9UT)V*l>\ 

1,1,2,3,4,4-^3^ :7;i/;fP -1,2,3,4-^ h5fon^> (CF 2 aCFClCFClCF 2 
CL M 134°C), 2,3-^nD^^7Jl/^P^> (CF 3 CFC1CFC1CF 3 > ft 
^63°C), l,4-^^nat^^7MD^> (CF 2 C1CF 2 CF 2 CF 2 CL 2M66'C) 

10 BOD 1,1,2,2,3,3,4,4-^ ^ ^;i/^D ^ > (CF 2 C1CF 2 CF 2 CF 2 H, ffiM. 50XZ) , 
1- # D P -1,1,2,2,3,3,4,4,5,5,6,6- H <r % 7)V^U^\^^> 
(CF 2 C1CF 2 CF 2 CF 2 CF 2 CF 2 H, 3& 78 C C)&£CD/W F P^7 p P 

> ; 

y-i?^nD^U-7;Pta^D^> (-CFC1CFC1CF 2 CF 2 -, te60°C) ft 
15 ^0^DD7^tDy^P7M>; 

y^tFf'jyj^n^f ;Kcf 3 d , 1- r -f * H ^- y 7 )VJr u 7 & > 

(CF 2 ICF 2 CF 2 CF 3 , #jSC6rC) ftgOT'f * H 7^t07M> ; 
l-7Dt7D/0 ( CHgBrCH 2 CH 3 , « 71°C), 2-:/P^::/^> 
(CH 3 CHBrCH 2 CH 3 , W>& 91"C) ft^OM FD^O€7M>ft2ftW*T! 

20 

cne.©4«m 3,3,4,4,5,5,6,6,6-/ j-y)V*u i-^tt>. 1,1,2,2,3,3,4,4- 

$> 7)ViSru7$ l,l,2,3,4,4-^\^r+f-r7;i/4-p-l,2,3,4-T- h7?OP7^X 
2,3-^OD^^7MP7^>, i ( 4-^^DDt^^7M07*^>, 1"^P 
P 1,1,2,2,3,3,4,4-^ *y)V*u7*>s 1-2 P P -1,1,2,2,3,3,4,4,5,5,6,6- 
25 7;V^P^1^>> l,2-y^DnAW7MOy^n7^X 2-^P^E^ 

>ft£dW£bV\, 

(b)/\P^MhT;Vn-;i/ 

-;i/&i*S«w"CtS. AnyM^nwVft ^T©7Ki»7\py>H 
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o Tg^£ jftfcA— A ny MfcT ;i/Xi & oTW<, ^KitA n y 

5 APy>ft7;V3-Jl/©MH l^EOKl0.1MPa)JC*5^T, il^* 15TO± 
gflrcfct), ^b<«40~130°C©Jg> e fcD^U<«50~120 < C^S-C^^o 

;i/ (CF 3 CH 2 OH, BfiL 74°CK U,l,2 J 2^>^7;Wn^D/\V"Jl/ 
( CF 3 CF 2 CH 2 OH , » jft 82 *C K 2,2,3,3" 5r h 9 7 ;l/ ^ P 7° P A 7 - ;]/ 
10 ( CF 2 HCF 2 CH 2 OH , W J& 110 °C ) , 1, 1, 1,2,2- ^>^:7;1/5Tp:/#/ — )V 
(CF 3 CF 2 CH 2 CH 2 OKL 100°CK UlW^^^MP^^y-^ 

(CF 3 CFHCF 2 CH 2 OH, M 114°C) , 1,1,1,3,3,3- ^ It ^l^P -2- 3— )V 
(CF 3 CH(OH)CF 3 > 59°C) fi^©A^f F07Mn7J^-Mi'» 

15 ^n6C!)it«T?tt, 2 ) 2,3,3-Th77MD^D/V-;K 1,1,1,2,2-^>^^;V 

prp^y— ;k i,i,i,3,3,3-^it^;i/^-P-2-^-";i/^^^w^bv^ 

(c)An^rMbX"TJl/ 
^^^cfeV^TfflV^/NP^MkX— 7-;K3D»jfittt, 1 mflE(^J O.lMPaKC^ 
T, 15 < C£U«rC& U < 25~ 110°CmK, <t!3j?SL/<ft 30 

20 ~95 , Cfl£rr&£o AP^XfcX— T?tt/W HD7Moi-f^ 
(HFE) WSLK 

hfe tc^*ns^ssc«, ®# 3 &±mm* l < & 3 

25 5°C£Ui<£>/W FP7MDX-fJVtbT}t 0d*.fc& 1,1,2,2-^h 

77MPX^y7MD^fJH-f^ (CF 2 HCF 2 OCHF 2 , 29°C)> 
1,1,2,2-f h 7 7MDX? JMf JH-fil' (CF 2 HCF 2 OCH 3 , M 37°C)> 
2,2,2- h U 7J^DX?^ "1,1,2,2- h 7 7J^OIf jU"f ^ 
(CF 3 CH 2 OCF 2 CF 2 H, M 56°CK l,l^,3A3-^^7;i/^*n>^n 
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X-^ (CF 3 CFHCF 2 OCH 3 , M 54°C) , 2,2,3,3-ir b ^Jl/tfP 7° D 
l,l,2 I 2-fh77JI/tDX5 : JH-fil/ (CF 2 HCF 2 CH 2 OCF 2 CF 2 H, m&92°C), 
l,l,2,2-~r h77Jl/tDIfUU3,3^>3'7;VtD7 , nejVX-T^ 
(CF 2 HCF 2 OCH 2 CF 2 CF 3 , 70°C) , 1,1,2,3,3,3-^^ a 7n 

5 2 ) 2,3,3,3^>^7iI'tD7'n tUVX-rJV (CF a CraCF 9 OCEkCF 2 CF 8 * ffi>M 
86°C), /^-^^n^Jl/^^l/X-^l/ (C 4 F 9 OCH 3 , »jft60"C), 7^^^ 
tn^KfJU-fJl' (C 4 F 8 OC 2 H 5 , tt£ 78°C), l-h'J7Ma^ 
l,2,2 1 2-ff77Jl'tPX^^^X- ^;K(CFg) 2 CFOCH 3 , ^29°C), 
^^D^Dlf^^l/X-^MCFsCFjCPiOCaHa, »^34r), 2,2,3,3,3-^> 
10 ?7 j^uy°u tf;i/$?^j^n^^;wx-'T-;KCF 8 CF 2 CH a OCHF a , »J& 46°C), 
1,1,2,3,3,3- s\*V7 )V*U7°U\di )V -2,2,2- h U 7 WOIf JVX-fJV 
(CF 3 CFHCF 2 OCH 2 CF 3 , f« 72<C), 2,2,3,4,4,4--\^^;!/^O^g=-;i/v ? 7;i/^ 
p^^;VX-^;KCF 3 CFHCF 2 CH 2 OCHF 2 > $J,&88°CX 1,1,2,3,3,3-^^7^ 
t □ 7* D tf JV "1,1,2,2- ^ h77JKn7DHJl/X-fil' 
15 (CF 3 CFHCF 2 OCH 2 CF 2 CF 2 H, ft£ 102"C), l,l,2,3,3^^7MD-2-h'J7 

?> 0 CtlfcO'JnffcjU 1,1,2,2-f b 7 7 iVtnXf Jk77MD ^^Jl/X-T^, 
1,1,2,2-7" h77;VtDXfJM^X-rJk 2,2,2- bU 7WDXfJl/- 
l,l,2,2-fh77MPXW-f;K l,l,2 ) 3 1 3,3A^7J^D7°DlfJW5 : 
20 ;vx-t-;k 2,2,3,3-7- b ^ 7Mn7o tf ;P-l,l,2,2-7" b 9 7MDX^X- 

7^^;^p^;v^^;vx-^;k ;t7JVto7mfii^x»f;k 

l,l 1 2 1 3,3,3-^7;VtD7 , nt:;V-2 > 2^- b U 7MnXfJH-f^iW 

25 7 JVtD7°n t?;!/X#3-> F (CF 3 CF(0)CF 2 ) &2<0/V7Ma7J14^X# 
b ; 1,2,2- b U ^;v^-dx^1/> b U 7;i/tn^f^x-f;P 

(CF 2 =CFOCF 3 ). 1,2,2- b U 7MUXf l/>-l^,2,3 1 3,3A7^7M07°n 

tf;i/x-^-;v (cf 2 =cfocf 2 cf 2 cf 3 ) ^^©^«^B7;^px-' ^v^tf £> 
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^0JC^V^Tffl!/^AO7 i >ttft'&!|l«, BFC245fa £> <fctf HFC365mfc 

C^tl»ffiitt^«< ,HFC-245fa £ HFC365mfc £ feffiiW WNP^^ 
15 ODDXfefiiTfS. 

4ft©J»-fig**»» ^#:£b7cB#^ l^ffi(^) 0.1MPamS££43^T, 8~ 
20 20mW/mK aft***?* b V> £ © i 5 & A D £ b T 

1,1,2,2,3,3,4,4-^ * ^l^P^ 1,1,2,2-7=- h 77Mni^7MD 
^^ ;1/X _^- ;K 1,1,2,2-^ h77MPlW»-TJK 2,2,2- hU 7 ^ 

tnx^-U ) 2 l 2-fh77Mnx^x-fJK i,i,2,3,3,3-^it^;i/^P 

^t) : £#t?^MO»*«,HFC-245£a £ HFC365mfc 
San«fclWBaEfc-r*C.4:39«T?**. 5SNSS!l+fc£«>* HFC-245fa&£ 

t/HFC365mfcCDfiJ'&^{ST^ii-^^£^^^° ^^ T ^ *»W®»?©SIJ£>P 
U^-^t^tf^l^ y'*X<0^ffifc^ iT * HFC245fa *5 <fc 
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HFC365mfc <D^m©^St^£T$^S^^cfcD^#<^^)o $m\zM 

HFC245fa t. HFC365mfc &\U?>^fc^£L<Dm&iW&\-&, AD^>t 
SP^^^EE^ 1 glEEO® 0.1MPa)Klfo^S^\ 17~35°C@^C73:£f iJ-&;»£ 
#U^— HFC245fa, HFC365mfc, AD^ >^frf E 1/ ^ 

mm-&, mzumzntz^*\ mig i7~32°c@js, ^b<«i8~2smae> 

D^KIi 20~28°CMTfe £ o 
HFC-245fa, HFC365mfc £Aay>^te&tt mzMWii£ 

nt, Any fc^oDWifc: sfcjKcxaaiaRjrr* - 3 

15 ^©^tf-tr 100 LfeH#fc, ;\n^>ttf^in as 50 ^VifeSISak 

£ b < fcfc 40 ^JPtNR, £ L < tt 30 mzt&& L < 25~3 

Any >^-fb^*ip^.feVijg^T?*o t*> i vi. 

APy>^W^«^t?*J^ HFC-245fa t HFC365mfc ©JWfc^ #i~$!f 
20 ISSfrl&V^ HFC-245fa t HFC365mfc <D&Wr& 100 

HFC-245fa:HFC365m£c=95~52 11% : 5—48 fi*%T& #fc£?^L< te, 
HFC-245fa:HFC365mfc=90~50 MS% : 10~50 fiii%T&£ 0 

t. i,i,i,3,3-^>^^;^p^^>t^u 3—;i/?Mb^*Rrx/xtt7y*^rif 

A>£ i,l,l,3,3-^>^7;i/^n^>ite^ i5 0 C^±©Aay>^W^^ 
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HFC245fa&«fc£*HFC365mfc tt, HCFCl41b kVtM&Z>£tfV )V^<0 
y Zr^(Om&&&4BM'V&Z>o #C7V5 >y^X4>© HFC245fa £>SiJ&5&*iS^ 

af*>j^*rs z. tj&s-e^s. 

5£(A) C a H 2a+1 (OCH 2 CH 2 0) b C«H 2rtl 
20 EfrK a,b:fe«fctfcfck ^41:8^,1,2,3,4, b=l,2, 3, 4> c=0, 1, 2, 3, 4], 
5£(B) C d H 2d+1 CO(OCH 2 CH 2 0) e CO C f H 2f+a 

[jS*, d, e 43«ktf f fck d=0, 1, 2, 3, 4, e=l, 2, 3, 4, f=0, 1, 2, 3, 4]&J; 

5£(C) QH» 1 CO(OGH s CH fl O) j CyEI 2W .i 
25 i, j te&Zfk tt, i=0, 1, 2, 3, 4, j=l, 2, 3, 4, k=0, 1, 2, 3, 4]o 

a(A)T^$fi2. x^p 1/>^'J3 — ;Hb-ar#) ©WJ ibt, #i7Lk£\ x3=- V 
x— ~r;k x^i/>^'jn-;v^Ptf;i/x-^;K x^l/^'Jn- Jp^aif 
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;|/X— ^x^1/>^'J n-jl/x^^x-rik s^xf l^>^'J3-;i/^x 
5P;i,x-~r-;K ^x^^us-Ji^n^x— -Jjl^v>^)u—)V 
5 y7'DhVl/X-TJk i?x^l/>^U 3-;^PX-t;K ^X^k^U xi 

-;i/S>^;i/x— h'jxfv^'jn^w^x-fjk hjx5f-i/> 
/fun— ;i/^^^;i/x-^;K h u x?i/>^u nwvxf ^x-fJK bux 
^ 1/ > ^ u xi -;u^x^;i/x-5r;k hux^i^^un-^n e;vx-^-;K 
h U x^-w>^U 3— ;^>^a tf;i/x-^;K hUx^i/>^U n-;v^;i/X 
10 — h U x^l/>^U 3-Jl/5?^x-r;k fh^x^V^Un-JP 

5£(B ye^ $ x^ 1/>^'J3 -Mk&% (DMtfcM itt> m«\ x^l/ 
>^U3HV ; &y7^"h, xfi/>^U3-;i/i?7^-h, >?x^i/ 

15 ?I/>7' 1 J3-J«/7^-h, hUX5=-U>^U3-;W^7*;^— K 
l/^Uxi-^/y-fe-r— K ^V>^U3-;^Ttr-b« HJXrF 

>/fUxr-;i/^:y^ 0 DH^-b, xfi/>^U 3-;i/5?^Dift^- ^x 

>^>j3"jv^^x-r;i'7t^-b 1 x^i/>^uxt-;i/x^;i/x-^;v 
25 ?*;i/*-K x^i/>^'Jxi";^ptf;i/x— t^k^k^-K x^k>^ 
u 3-^^x-f;i/7tf-h, x^i/>^u xi-;vx^;i/x-x^T-fe^- 
-K x^i/>^U3-;i/7'Pt°;i/X— ^;i/T-fe^- K xfi/>^'Jn-i^ 

fJl/X-fJl/^U tf*-*- K x?=-i/>^u XI-^X^^X-^^D h£^*- 
K x^i/>^Un-;p^ut:;vx-^-7 0 ntf^-b, ^x^V>^Uxi- 
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5 * ^^x-tJI/7°d tf h , >^x^ !/>ifij3 — ;i/x^;vx-^;vy°D tf^r 
h , $?x^ U>^U n ~~)Wu bf;i/x-^;i/^D fcfrt^- h . hUx?i/> 
n— ;m^;vx— K h U x^i/>^u n-;i/X^;px— ? 

x^ i/ > ^ u XT— ;m ^px-^i/T-fe^- h , mj x=F- >^ u ;i/x^;i/ 

10 x-~P;Kr-fe5r— K hUxfl/>i/U3- ;i/^ a P tf;PX— 5MW7-fex— K h 
U x^ V >i? U xi -;i/y ^ix-^Ur/o bf h , h'Jx^I/^'Jn-ji/ 

15 TffcS^X-^Wb"^, (B) m^Td^^f dU^JhT&^xx-T- 
Mktrm> 5$ (O ^v>Tk*cfctJ?i*si^±T?a&sx— ^I/xx^Wfr&W 

;i/x— x^i/>^'J3-Ji/ ; e7^fJi/x-T;i'7tT-h, x^i/>^u 
n ^;i/x— K x^i/>^u xi— ;px^;rh— t-;i>7 

s?x^u>^u xi— ;1/^^;1/x-t-;k ^x^^U n-ji/^n^jvx- 

25 ^^;i/x— ^;i/^:^A««J:dSf*b<, x^]/>^U n-;i^ey ^f^x-rJk 
X5=- lx >^f u n — ;i^e y X^JI/X-t-^X^ 1/>^'J3 — ;i^E ^ n 7^^X-r 

;i^e y x^;vx— ^x^ k>^ua — ;v^e y y ^;i/x— =^x^ u > 
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;i/x— i^x5 i W>^U3-;i/ ; ey^;i/x— 5=-;^ huxfi/>yj3- 
y x^;vx— h u x^u>^u n— ^y y ^ji/x— ^;i/fe£¥3SK:ffl 

^;i/x-er;K yotfi/>^U3— ^yr^l/x— r-;k 3-y h^v-i-^ 
y-;k 3-y h^>-3-y^:/^y-;K ^yntft'^un-j^/x^;!/ 
io x-^;k ^:/nHk>^U 3-ji^yy^x~er;k y7 0 Dtfl/>^U3" 
jhe y ^;i/x— 5=-;k h u ?°u tr >^ u n — y y ^;ux-^;k h u y 
Dtfi/>^Un-;^y^;vx-^-;u 2-^h^>"i-7°nAV-Jk h 
u y □ tf i/ > ^ u n — y ^;i/x-^;k ^ n tf k >^ u n — y y ^;kx 
-^kr-fe^— k 3 -y b^-3-y^k7^VT-k^-~ k 3-y h^y^jvr 

yy^vx-^Tir^- K 3-y h^-3-y^;K/^;U7^- K 3-y h^r 

2? i J 3— ;Wfr&4& t. LTte, HFC245fa £ HFC365m£c £> U 3— 

20 ^iO^'f^^V^b-a-^W^b^^ #Jx.k£\ HFC245fa> HFC365mfc^ 9V 

0F£ b^ 0 HFC245fa £ HFC365mfc 35 «kt^*fctt*U ;W£©*B»«#>J&fc 
#^T«, e ; #:^^±a!U^b^tl : &»^b<^ffl-r^^o HFC-245fa t 
25 HFC365mfc:fe£tf/£fc« U ;l/£®ffi^fe&<«V^U 3-;Wfc;-&*n?i&S 

2?Uxi— ;Wb-&«tbT»4, Wttcofe^W^L-v^o ^Un 
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— ;Hb^#J^<^T^^)iK^^<,HFC-245fa £ HFC365foic t<DU^ 

^;»sg 4m, 3 E]&±mm<Dwm j &&*i tt v> s n twsi^^ y i/ ^ v 

J5^W'I4^«> ljt0£, 20°C«#©{b'&#l(D^^ l00°C^_LflST\ 31 

10 I?I/>^Un-;^7tf- h(D3l^*« 96°CT&D, <hfeKl 20°C 

85~3O0°C5j§JgX* 0 , b < 120~250°C@ST&£o 
15 * 7 «/ §!f ^WIWSWJ 

5£(D) HO[CH 2 C(R)(CH 2 OCH 2 R fa )CH 2 Ol n H 
Kt, nte3~30T&D> 
20 R fa te\ -(CF 2 ) a ■ H (a'=l~8)£7cte -(CF 2 ) b • F (b'=l~8)&^U 
R «, H SftlifiRWMSSH, 
5£(E) HO[CH (CH 2 R fc )CH 2 0] m H 

R & tt, -(CF 2 ) C • H (c'=l~8) ^fcil-(CF 2 ) d ■ F (d'=l~8)^^T], 
25 :£<F) R'OtCH^XCH^OkR 2 

[5C4>> R 0 ^ H£fc«CH 3 £7^U 
R 1 ^ FMTJ^JV^fcttf®i|#§it, 
R 2 tt, H^fclitt7JWI/S§^l, la=l~3, ]b=4~15T&£L 
— JBSSCDNC&UT* n Mm 3-30 H^TTSfe D , 0* L- < 3~10 
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§o -(CF^.H(a'=l~8)i:Jfc« -(CF 2 ) b .F (b ? =l-8)£^o a'fcfc l~4ifi 

$?£b<, b'tti~4d^QF*bVic 7R*^^^«mt;^;i/S^To 
-2*Mjg-e&£„ 

HO[CH 2 C(CH3)(CH 2 OCH 2 C 4 F 8 l£)CH 2 0] Q H & bV*. 

— KxWE^cfe^T* m 3-30 flSTC^ 0 , #£b< K*3~10gfltT?* 

R*fck -(CF 2 ) 0 .H(c'=l~8) ^fc»-(CFa) d .F(d'=l~8)^fo tffct 1-4 5W5ff 

10 -«(E)^S nSfll^lt bm HO[CH(CH 2 C 4 F 9 )CH 2 0] 6 EL HO[CH 

(CH 2 C 2 F^CH 2 0] 6 H ftZimS. b^ 0 

— *S5£(F)fc:fclvc, nfct 3tt 1-3 ggTSD, 1-2 ifl&JWf Wi. m 
tt, I^4~15SM0> 0?£b<te:4~lO5garr*S. R 1 ^ FtfTM 

;i/^fe^©«^#:^-r 0 R^i^ns f ttyj^MMfi am io 

15 —20 fUrC 1 K> ,W S b < 12—18 HjgT&&o R 1 Tf^StlS F ^7JP^P 
©7u/*M^<D^^ jl* 10-40 SJTT&D, #F£b<tel2— 34g^T?*-5. 

ii^ri— 2@arc&5o 

20 > DS-401, DS-403 ; ra*>tIoy^-JI/ FSO, FSN & E&M^% 

<S>o 

7y^f^IfiH^ii:bTfl HFC-245fa t HFC365mfc 
U ;Ut©*B»tt««fli Vvfb^»3WGpS b 0»J;JLfc& HFC-245£a <h HFC365mfc 

i77M»ttit*w-i^m^i/5>^x^ io immmt^ 

25 bfc^, 0~25"C@Jt^ViT 5 WIWBflMmbfcftfeffl^bfeV^y*^ 
#®^&M/W£bVi<, HFC-245fa t HFC365mfc U:fr— 
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y*M#SWM<*T^®(tt< , HFC-245fa £ HFC365finc 

mm, fimmm 4m* &&su&m<Dnm&&mvx\i*&z£im&isteifi* 
5 y°u5L<yyx<D®.m£vrm\z. %mm4m* 3 5Mg<7)iitt^LT 

n&mmvkmmx^&o 

10 S3t 100~300°CSJt^& t) , ^b<^120~250 < CSST^S. 

fSWJ4«0 HFC-245fa £ HFC365finc 3— ;Wfr£«OTXfc£:7 y 

SftIjg&T#5 0 M*-fc£\ HFC245fa, HFC365mfc, ^1J3- ;Ht^M/X 

tt^ y sNPfiriHSflHfeW, # U sj— ;i^<H£^tf y°us. yyy<D 4or:nm\z&w 

& 70~85*©^£&S«k'5 HFC-245fa t HFC365mfc ttfV a— JWfc^B: 

(b)HFC-245fa t HFC365mfc <Z>£#h : BfiSglfcfeJ^WJ 3*— ^ : CMSfB 
^^§^1/5 5/^^0^ Huf3(a)~(c)^ty^ > ^5y^X©S^ffi^ 40°C 
@gfc*^T, (b)HFC-245fa <h HFC365mfc CD^gf : Bfi*fflfcfc«fctfCc)#U:*- 

: c «a» hu^>yv^vyy <Dmmm \zm vx, 96%&tf&m* ]*?&i> 

25 < U 90%WCfU&. J; D$F 2; b < 85%£(T@St^5J;5 HFC-245fa <h 
HFC365mfc n— y ^W^M^^J^OJt^lg^f 

5ow*u^. mm,EE(Dtk<Dmmzu, #u^-;i/ioofi»fcfcf-bT, 

HFC-245fa t HFC365mfc t^U ;Wb-&«^/X^^^^#W#®^t^!j 

©-&at»^\ 2o~7o saas@s*t? 
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HFC-245fa, HFC365mfc> 3— )Vfc&®}mt/X\$7 yfS&kR 

mfi i m&m o.mp*)\z.tzz>Mm\ i5°cu±nm, n %.l< u 17-35T: 

mm, «fc 0 £ L < « 18~30'C@jg^&£ <k 5 fc, HFC-245fa, HFC365mfc> 

^ U 3-;Wfr&4&;Rtf/XfcJ::7 y itfM^JStW^^oWii^ 

V*T, HFC-245fa t HFC365mfc ©IS^S©^^ HFC-245fa £ HFC365mfc 

ma%&>±mm. £ l < u 65-99 a«%@s, £ d £ l < « 75-98 mm% 

10 @gtr&5o &*3, HFC365mfc £ HFC245fa &$£MM£TZ>7°U^ 

HFC245fa £ HFC365mfc £ t?V X—JWb&bXXtfXJ&y 
^££-&tr3£?S8!ltefc**S HFC245fa t HFC365mfc 3— ;Wfr&*2fctf/ 

15 X«Xy^^®^^J©^SiJ^-«, fg«J©?$,&^\ 17~35°C@^fc)^-S 
f!l^W*b<, 18~30°C^^f!l^J; D$?^bVio 

HFC245fa t HFC365mfc t^U 3— ;W^^tX/X«^ 
»Ji*^tT^^flJfC^ttS HFC-245£a £ HFC365mfc LOm&itmfe, HFO 
245fa £ HFC365mfc ©^ff-£ 100 SM% £ LfcRf fc, HF0245fa:HFC365mfc 
20 =90 — 54 fi * % : 10-46 fi M % T & D , ^l;Jfib<ft, HFO 
245fa:HFC365mfc=80— 60 fiM% : 20—40 SM^TrS.-So 

Hfcl. Any>^ffc^£^£r#£\ BPS, /\ny>^-#^%«t HFC245fa 
£ HFC365mfc 3— ;Wb^RtK/Xtt^y*^|f®M^t&^t^ 

*S8!lte:43fr£ HFC-245fa i HFC365mfc £©M^J:b^«, HF0245fa <h 
25 HFC365mfc ©-&st£ 100 £ Lfc^t^ HFC-245fa:HFC365mfc=95~ 52 

M&% : 5— 48fifi%T?&tK #&dfp£L<te, HFC-245fa:HFC365mfc=90— 
50fiS% : 10— 50S*%T&£„ 
RhC^S fc, *fi§BJ!©fg«J£ l/Tft HFC245fa £ HFC365mfc <Dm&V0 



WO 03/042268 



PCT/JP02/10886 



26 

#U ;i/ 1 0 0m*g|$}C*fbT, HFC-245fa t HFC365mfc ®£#f*&*, IS 
1-60 fiMHI^ ^KfilO -50 J; iQ L < « 20-45 

ffi©ffi»jR5g?SfflI*ffiffl*ra*&, HFC245fa £ HFC365mfc <£>*& 
20 T£i±£43^tl/W£ 0 7K©»M^ HFC-245fa> HFC365mfc t*CD«bifc 

^V>, 2, 3-^^^;i/^^x>^<H©J3^J3^TO^i^t:7jcm; l, 2-^ 
2 , 6 t p H/-Mi 4 07xy-M^#i ; 
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*fSM©^T«Mb^**«J6BW 1 0 0 fiSgRfc^bT, ItO. 05-51 

^y~>T^"h (2, 4-TDI), 2, 6 - b U V>*M V^T%~ V (2, 6 
15 -TDI) 4-TDI/2, 6 -TD I <D**ttrt«8 0 / 2 

20 ~1 1 7H, 0TUn3WWB4tJ ^tcfB^nTv^#ux-^;^u^-;K # 
25 >, x?i/>^T5x ^W^yh, hji/^T5>, v;nfh-;w 

TSKK3£fiBJW3 0 0-8 0 OragKOH/ggKO^^tSei^t?,. 
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i^~;V/%<H©5^ -efgSW2~4^7Km»ffi^2 5 0-5 0 OmgKOH 

iWJ^Hoott^bT, o.oi~io na$m&>& 

£ U < 0.1-5 IW«©ft«^«fflt?>o 

^?MW^f^»75X N, N, N', N' -fh5^MW-l. 
6-^73>^^y73>S; h<Jxfl/>^73>, 1, 
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U ^— ;V <h ^^7° WSyWWS^ HFC245fa * fctt HCF365mfc ^ 6 

^HJ^^iJWffiTf- #^^^JKJS$i±^ £ £fc <fco*t\ HFC245fa 
25 £fcteHCF365mfc £J£&T3&?BS"J£ L/TfflVifc«^tW®«tl*:»fi»tt, H 
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&V*—JIA : 7^JW:^U3- )V^m^ft7m.^m 300mgKOH/g 

5 4 0mgKOH/g(D# l Jl"fMUt-jl/ 

# ' J JVC V a 8f Id 7°U tf 1/ >^ F £HJ&£ ^rfc7«M 550m g K O 
H/ g U X— ^Jl^ U 

(a) : 1 , 1, 1, 3, 3-W7^n^PA>/l, 1, 1, 3, 

io 3-^>^y)V^uy"^y (9 o/i 011%), tei 7°c, ?FJRtt 

»?©SICA):1. 1, 1, 3, 3-^7Mo^O/t>/l, 1, 1, 3, 

3 -^>#y)i3-uy^> (70/3011%), m&22°c, t» 

> (6 0fi»SB/4 0S«g|D M23°C 

15 fi«J <*) : l ) l,l,3,3^>^^Mn^PA>/l 1 l,l,3,3^>^7Mn^ 

-fc^-h (7 MSB) M27°C 

> <6 0m*gB/4 0fi«BB) ^^^HO[CH 2 C(CH 3 XCH 2 OCH 2 CF3)CH 2 0] 7 H (7 
20 «»8B) 25°C 

^g«iJ (B : 14,1,3,3-^>^^^D^PA°>/1,1,1 ; 3,3-^>^7^^1= 1 ^ 

uskm i : * u ?!r—)v t (ommw-. 

25 *15Oml0WJa-ftW3tf9XlKfc, ±mfflffl (-f) ~ <=0 

ttl-Cl 0^MW«ii5bfc«, 25°C, ^I©Wi^^lBS^tilL 
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^S$n^bfc7V$ «^ X i«^nfeo HFC245fa 
5 i HFC365mfc ©^^glJTfei^^&S £ £##*>o fco 
1 #$3H£ftti$ 

1 2 L ^7X17 ^3 fc, HFC245fa £ HFC365m£c CDM^tf 7, (flSMU&T? 

65/35)£> ^m.t.u^^wmt9A:Q^i%mzt^^o\zwm^ a #X 

10 ffiHIBBSt 6.4mm) 15KV\ 3OmA0XA-^ £ 0.4sec JRHtl/fc. ^©^©^ 

|Wl#fc. HFC245fa t HFC365mfc <2^#X(fi»fiJ5jn: 65/35)^, 
M^#X<Z>f«*Jfc 91.4 : 8.6 7? 1 ^ffi> 25*CK:fc5cfc5 Idil^fc. ^.CD^fe, 

-75, HFC245fa t HFC365mfc CDrg^^X(«*M^7? 55/45) Sfcfc® 
^X©Mlt92.9:7.1t\ HE, 25 0 C^§^5^fibyfeo 21©^ 
D if* 90TO±£&£<D^fc«2nfc<2T, pI«©fflJ^7!^§ d fc## 

20 2 

M*<D HFC245fa 5g t HFC365mfc 7.5g & 50cc <D33 *7 7lK V >tlA° 7 7 
^LT^7 ^D"7h^77^ — T« l^fc £ C 3 HFC245fa t. HFC365mfc (DM 
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imm i 

& U 3— JVASr^tfS'^ASfc 25g \Z HFC245fa 4g t HFC365mfc 6g £ 
MX, #^J2tl^ICbT> M£&©ffl/&£«'JSbfCo HFC245fa £ 
5 HFC365mfc oa*mj5feJ:b«, 54:461?&ofc 0 ;i<Z>«£l*l « 

MM 2 

^ U ;i/ A S^-tl v-X^A?^ 25g \Z HFC245fa 5g £ HFC365mfc 5g %M 

mmm2 hmm\zi,xmMwm.^mmvrc. 0 HFC245fa t. HFC365mfc 
io ^nmmmx. <&:&>xnh^« z(DmmtmvmM<Dj3x\z~D^x, ^mm 

»#d3 

#U t-^Am^rAS 25g \Z HFC245£a 5g t HFC365mfc 5g £i? 
15 ^aTO»/&£$'J5tL<fc 0 HFC245fa £ HFC365mfc ©MffiBj&Jtte 65 : 35 T 

# ij ^— ;v A ^fr^T^A^ 25g \Z, ( b) & HFC245fa t HFC365mfc 
20 h \ > l,2,2-^Y?yMU^)VX.~^)V<D&Wc1fi 10g > ? X^l/>^U 

^©m^^^bfeo HFC245fa \Ztt~t%> HFC365m£c i: l,l,2,2-=r h 7 7)V* 

25 

# U 5*— ;!/ A teStS^X^Wi 25g fc^g^'J (O &> HFC245£a fc HFC365mfc 
0>&tW lOg fcfc t> , H0[CH 2 C(CH3)(CH 2 0CH 2 CF 3 )CH 2 O] 7 H # 0.7 g <hft<E>* 

&*n*.* tnm\zLxmmwm.^w\^vr^ a HFC245fa c^ts 
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HFC365mfc ©SttKltteU 73 : 27 TrSo fe D u©Wtl^ D«CD^7, iC^ 
# U — ; V B ^^ti 1 5> X T" 25g HFC245fa 5g -h HFC365mfc 5g £r#P 

5 ##$12 tmmizvxm,^(Dmm^mi^.vrc a HFC245fa \z%st% 

HFC365mfe ©ttaffififcjtte:, 62 : 38 T&o fco Z\<DM^n Cffl.f&<£>J3^Z*D 
J±»J2 

J}?U ;i/ A £<atf^X^rA$e 25g lZ HFC245fa 4.4g t HFC365mfc 5.6g 

io ^ijp^i, ##$12 t.mmizL'XmBdwm.^mmhrc. HFC245fa \zn~t%> 

HFC365mfc ©fiail^j:b«> 58 : 42 X&*otz. 0 Z\(DM^m CUtfXDjS^ \Z~D 
' J ;V A *^tl vv^A^ 25g £ HFC245fa 5.1g £ HFC365mfc 4.9g 

15 mw%-, m°c\zvtz.$xm^ m^m2 b.mmzvxmmm<Dm.im®mis 

fco HFC245fa \Z&?2> HFC365mfc COfiMifMJtteU 65.5 : 34.5 Xfo-otc* Z\ 

(Dn^mmmoij^z^x. mmm& 4Q°c\z^\m\-mmm 1 tmm 

J£ig&#!l3 

20 ;i/A^tT^X^Aft25g^HFC245fa 4.6.g £ HFC365mfc 5.4g 

£ira^ um& 4o°cizvr^mz, t.wmzvxmm^im.^m^ 

HFC245fa W§ HFC365mfc ©ll«|:btt, 60 : 40 X&-ofz.o Z\<D 

m.&t.mctm<Dtf^z^x, 1 \zmm<D^xmm^mmvr^ t z 
25 mmm s ~ 1 2 &£j%»j 4 

^U^-^B 10 0lt«tT> ^'j3->»il- 5M«SP, 7K1 
«£LTN, N, N\ N* 6 -^75 
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^U^7l/^>IIS MR- 10 0)11 2M»t*^ IKi^L'T^ 
S A 9 5 1 4ic2pDfc. 
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mmm 11 


m mm 12 


mmmmm 
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36 


36.4 


39.6 


39.6 


40 


1 


kg/m 3 
l&fc^ mW/m-K 


25 
23.4 
1.8 


25 
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1.8 


25 
23.5 
1.8 


25 
23.6 
1.8 


25 
23.5 
1.78 


25 
23.2 
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•8.6 
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•8.6 
+4.0 
-18.0 


■8.7 
+4.5 
-20.0 


■8.4 
+4.5 
-19 


25°C 




-1.9 
+9.4 
-3.0 


-1.7 
+7.7 
-5.0 


1.6 
+6.3 
1 -7.0 


-1.5 
+5.5 
-6.5 


■1.7 
+6.0 
-7.5 


■1.5 
+6 
-6.7 



«nfc*H4&8o# u # >mmfc&mz> c t.^x^ & z. tjmmz nt^ w 
*mm<Dmmm&m^2>£ HFc-245f a *mkxm^m&£mmm<D$&fc 
15 mm^nimmm^-r^mt^n^z^x^ sat* m^mmmtm 
&£.zMmmtmiz~D^x%. HFc-245f a ^m^xm^m^^mn^im^ 

20 mz&tf&m^M^&^o 

HFC245fa : 1 5.2 mW/mK 
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HFC3 6 5mf c : 15.5 mW/mK 

mm±<Dmmmm 
*&m<ffitm<o&ein : KL* &mmi&ft&&j&z'&z ^ii^^t, HFC245fa 
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M 3& CD IB H 

2. %^JtbT, i,u,3,3-^>^ 7MnynA>6 0 ~8 oii%t 
1, 1,1,3,3"* >&7)1>-*U y*3? > 4 0-2 0ii%t^5^^fjtfel. 

10 3. l ) l,l,3 l M>^7MPyn/^5 l~9 0tt%i 1 > 1,1,3,3^>^7;1' 

4. l,U3 > 3^>^7MD7°D/\°>6 0~8 0ll%i l,l,l,3,3-^>^y;i' 
tD7^>4 0~2 0«*%,h;fcS&£^%7?&&ai^:®3 fciBSttf)^ 
15 t&Mo 

tulB3§«J£:bT, l,l,l l 3 ) 3^>^7MD^D/1>a: l,l,l,3,3-^>#y 

20 n y ^ > t «^rtrSB^tt£«ffl b , 

£ # u ;v L ^7° 1/ =• y # ^ sxs & # u 

#^§7*1/5 y^x©^WBia^»c:*ft* i,i,i,3,3-^>^y;^o^"n/t 

>/l ) l,l,3,3-^>^y^^Py^>C0a»i;h^\25 o Cfc^V^X 1.5 EJLtt?&5 
25 6. ~7US.y9X<D&tt1&J&K.&\#* l,U3,3^>^7^t07D/O 

ti, i, 1,3,3-^ >^ y □ y ^ ><£>Mi£^, 25°c ^ v>t 1.7 ^±t?& 5 at 
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Mom&m&tmit BFC245&/HFC365rafc MMMMit §S N xft?M^ 
10 (A) 3,3,4,4,5,5,6,6,6- /^y^I/rtP 2,3,3,4,4,5,5-^^ 

p-i-^>^x /\°~ 7;M-n-i-:/er>\ A-y;p^-p^ir>, a— 

l,l,2,2,3,3,4,4-^^^^;^D^>, 1,1,1,2,2,3,4,5,5,5-^ y 
P^>^X2- h 'J 7^0^^^-1,1,1,2,3,4,5,5,5-/ t7Jl/tO^> 

15 24 U ^;^P^^I^-1,1,1,3,3,4,4,5,5,5-^7;^D^>^>, 

1,1,2,2,3,3,4,4,5,5,6,6,6- h <J 7JVt D >, 1,2,3,3,4,4-^ 
f7MDy^D7'^X 2,3,3,4,4,5,5-^ > ^ P P ^ 
>, l,l,2,3,4 1 4A^7JWo-l ) 2 ) 3 ) 4-fh7^Dn7^>, 2,3-v 5 ^ 
DDt^^7Mn^>, i,4-yi'PD^^^7Ma7^>, l- 

20 # p p 1,1,2,2,3,3,4,4- Jry?y)V'3ruy*&>, i- z uu- 

1,1,2,2,3,3,4,4,5,5,6,6- ^JktP'V^X 1,2- DDA^7 

Mn^n7^X 7^tFh f J7Mn^m l-T-f ^ F^V 
^;^P^>, 1 -yp^E7 ?p PA°>^ c fc^2 -^P^^^te 

25 (B) 1,1,1- S U 7^tDX^/-Jk l ) l > l 1 2,2-^>^7Jl/tn7°D;V-;k 

2,2,3,3-5=- h 77MD7DA7-;K 1 ) 1 > 1,2,2^>^7MP7^ 7 

-;K i,i,i,2,3,3-^\^7;^p^y-;i/aJ:D^ i,i,i,3,3,3-^+f- 

^^P^-^-J^^^^^^fBiiiCDM 15°Ci^±CD/\py>^r 
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(C) 1,1,2,2-^ h77J^ax^Jky7Jl/tD/5 1 ;i/X-fJk 1,1,2,2-^ h 

77Mnx?jwfJi/x-fJk 2,2,2- h u y;i/^ax^;i/-i,i,2,2- 
^-h^77;i/^ax^x—^-;k 1,1,2,3,3,3-^.^:7 )VJrtiy°ti\m 
^jkx-T^k 2,2,3,3-7=- h^y )V^ruy'u\f.)V-ix2,2-'rY ; yy )V 

5 tnxfJl'X-Tik l,l,2,2-rh77Jl'tnxfJl/-2,2,3 1 3 ) 3- / <>^ 

7;i/^-n^°n tf;i^x-5^;i/,. u > 2 ! 3,3 1 3- / \*t7Jl/tn7n tf;v 
2,2 ) 3 J 3 1 3-^>3'7J!/tP7n tfjbx-fJk y^-^;^p^;M^ 
;ux— /r7J^o7^;pxg : ji/x-TJk 1- hj :?;i/:tP;* 

5 1 ;kl ) 2 ) 2 ) 2-fh7 7MnX5 1 ;k^^X-rJk /V7;kt07°0 

io fcf^^kr— t^K 2,2,3,3 ) 3-^>^^;i/^-n^ 0 ntf;i'v : ^;i/^-o^ 

^kx-T^k i,i,2,3,3,3-^\^^;^n t^d k°;k2,2,2- h U 7;kt 
nx?;kx-T;k 2,2,3,4,4,4-^4^:7;^ d > f ^;p> ? 7;^a ^ ^ 
;i,x-T-;k i,i,2,3,3,3-^it:7;ktpyp£;ki,i,2,2-^r h^^;^ 
py'pfciMkx— t^K i ) i,2 ) 3 ) 3-^>^7Jkta-2- h U 7Jktn^f;P 

15 7<7^X-t\!1/> A-7MP7°0 tf;|/X^^>- H, 1,2,2- h U yjV^t 

oxfk> h U y)VJm^)V^— : 7-)V3£&.U 1,2,2- h U 7JWnx 

3=- 1/ >-l, 1,2,2,3,3,3-^ 7°^ y)V3r P 7°P h°;kx— £> te^f^fB 

«cd?M> i5°cj^±©/\P^Mt;x— 7=-;^ 

20 £-^£tfgl§r#J Iff 5 fc|E«cD^#:<D^t^o 

11. t# e> n&y i/ 5 ^ y 7s (o Ave \z& tf&mm,&^ if u p -M\&m 

Uj$ft<Dy°u^yyy<D40X;) l z&tf&MM)£lzMV~c, 9 5%£TF-VfcZ>m 
25 12. ^ u p -;wt;i§r4»\ OT©^C(a)~(c)t^$ £> 6 

5$(A) C a H 2a+1 (OCH 2 CH 2 0) b C c H 2rtl 

K^, a, b c ^3X(C a=0, 1, 2, 3, 4, b=l, 2, 3, 4, c=0, 1, 2, 3, 4], 

5£(B) C d H 2d+1 CO(OCH 2 CH 2 0) e CO QH^i 
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[5£4U d,e*5<ktfm» e=l,2,3,4, £=0, 1, 2, 3, 4], 

5£(C) C i H 2i+a CO(OCH 2 CH 2 0) j C k H 2k+1 

i,j*J;rJfkWu S&Stte i==0, 1, 2, 3, 4, j=l,2,3,4> k=0, 1, 2, 3, 4]o 
5 13. 7y ^^M^»^OT©^0D)~CF)^^n§^^»^^^^ 

^(D) HO[CH 2 C(R)(CH 2 OCH 2 R fa )CH 2 0] n H 
n & 3~30 £K 

r h ^^»«t;v^;v»^^], 

SXB) HO[CH (CH 2 R ib )CH 2 0] m H 

mte3~30^&0> 
B*ti, -(CF^Hfc'^L-S) Sfc^-CCF^.FCd'^l-S)^^], 

15 jtfF) R^tCHCR^CCHXO]^ 2 

R 2 te, H*fc*afiJRT;V^r^l6**l^ la=l~3, ]b=4~15 T&S], 

20 ±ritADy^-f^6&5^^n5^< <^*> i *ofc*« 

1 6. 1^ l5 0 C^±O/NP^>^^^ J^T<£(A)~(C)^n^fc 
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(A) 3,3,4,4,5,5,6,6,6- 7:*- 7 ;i^P l-^\+-fe>, 2,3,3,4,4,5,5-^:7°^ 37 

o-i-^>t->, a°"^;1/^d-i-^>, /i— ^;^D^\^-fe>, a*— 
5 y;i/^-n/^x a°— ^;^p^\^>, /\°— 7Md^d^>, 

1,1,2,2,3,3,4,4"^-^ ^ 7JWn7^ 1,1,1,2,2,3,4,5,5,5-7^ 7 )VJr 

u^y-yy, 2- h u 7)l^ru ^^;i/-i,i,i,2,3,4,5,5,5-y ^yj^u^y 

37 >> 2- h U yMu ^^-1,1,1,3,3,4,4,5,5,5-^ ^l/sTP^^ 
1,1,2,2,3,3,4,4,5,5,6,6,6^ h U y)V^X2^yy 1,2,3,3,4,4-^^ 

io V-yjl^ruyyuy^y, 2,3,3,4,4,5,5-^>^^;^a->^n^>^ 

1,1,2,3,4,4-^7^0-1,2,3,4^ h 7^ O D7^ >, 2,3-S^ 

ax2^r7^y)V^tiy^>, l^-yyuu^-yyyji^uy^y, 1- 
y p p 1,1,2,2,3,3,4,4- 3ri7&7)V3ruy'&>* i- y u u - 

1,1,2,2,3,3,4,4,5,5,6,6- ^l^P'N^rt^ 1,2-^nD^W 

15 )V^ruyyuyyy, 7-fth 9 h'J7MD^f;K l-y-f^F^/ 

7;w^-P7f^>, i ~y\3^Ey°any^^xS2 -y^u^yy-fr^ts, 

(B) i,i,i4U7Mnx^y-;k i,i,i,2,2-A>^7MD^n/u-jk 

2,2,3,3-x b 77MnyD/V-Jk l,l,l,2,2-^>^ 7^tD7^ 7 

20 — ;k i,i,i,2,3,3-^4 i it7;i/^P^y--;i/^i:^i,i,i,3,3,3-^\4 i -y- 

^;^p-2-^--;^ s&£i£tcfB*<<^& i5°c.£Lhc7)A P^MbT 

(C) l,l ! 2,2-Th77MnX?Jl/^7MD^^l'X"r;k 1,1,2,2-t- h 

^jI/^px^Io^px— 2,2,2- h U 7Mnx^-i,i,2,2- 

25 7h77JWDX^X-rJK l,l,2,3,3,3-^it^;^P^P tf;V 

^5^;1/x-t-;k 2,2,3,3-^- h77Mn7'P e;i/- 1,1,2,2-7=- h ^7;!^ 

tDXfJU-fik 1,1,2,2-f h7 7JPtOXf ;K2,3,3,3^>^ 

7JWn7a t£;i"X— tt;k 1,1,2,3,3,3- ^\^-y- ^ )]s5fu~yn 
2,2,3,3,3-^ yy yjv^r u yu tf;i/X— if ;K y ^7; p y*?-)V*. 9- 
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t?;i/^^;i/x«— t)Vs 2,2,3,3,3-^ >^y)V-^uy°u\f.)V-jy)V^u^ 

5P;|/X— t-;!/, l ) l ) 2,3,3,3A+t7jl/tnyo fcf;i/-2,2,2- h u :7;iot 
5 DX^jH-rJk 2,2,3,4,4,4-^\^itr7;^py5 : -;i/> ? 7Jl/^-n^^ 

;i/x—^;k 1,1,2,3,3,3-^ 3^:7 jw-p 7°p 1,1,2,2-7- h^y)V^r 
n7°u tf;i/x— t^;k i,i,2,3,3-^>^^;^p-2- b U ^;i/^-n^5^;i/ 

oi?i/> h u ^;^n^^;i/x— 5r;i/*5J;r^ 1,2,2- h u 7JVtni 
10 ^^>-i ) i,2,2,3,3,3-^\^^;i'^-p^ 5 ptf;vx— ^k^e^sapKifa 

i5°c^jbo/\py>^x-^;k 
17. ;wfr&*a«, TO^(A)~(c)^$ni){M^6^§^ 6 

:^(A) C a H 2a+1 (OCH 2 CH 2 0) b CJIgc+i 
15 [S^, a, b & «fctf c a&Sfcfc: a=0, 1, 2, 3, 4, b=l, 2, 3, 4, c=0, 1, 2, 3, 4], 

5ttB) C d H 2d+a CO(OCH 2 CH 2 0) e CO C f H 2W 

K*, d,e*«ktff«U »d=0,l,2,3,4 e=l,2,3,4, £=0,1,2,3,4], 

5£<C) QH^COCOCH^H^CkH^ 
20 [^"f, i, j *5«fctfk SSSt^ i=0, 1, 2, 3, 4, j=l, 2, 3, 4, k=0, 1, 2, 3, 4] c 

is. 77 m$mwmm%mifi. ^t©^cd)~cf)t^^ n&te-aw e> & si£ 

5$(D) HOfCH 2 C(R)(CH 2 OCH 2 R fa )CH 2 0]„H 
25 [5£cK nte3~30TfetK 

R fa te, -(CFa) a .H<a'=l~8)*fc« -(CF 2 ) b .F (b'=l~8)£r^U 
R fciu H tfc^tty^^iH^^T], 
5$(E) HOlCH (CH 2 R*)CH 2 0] ra H 
[Sl^K m U 3—30 o , 
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tf»tt, -(CF^.H^l-S) Sfctt-^.P^l^tSH. 
5SICF) R^tCHCR^CCH^O]^ 2 

R 2 te, B.^td,mW7)V^)Vm^^^ la=l~3, ]b=4~15T&£] 0 

l44,3,3-^>^^;^^^^^>/l^> 1 ' 3 ,3-^>^^^ l = , 

cossit^ 25°c-e i.7 eum&zm&a i 9 fc:tB*<&Sig?s#.i. 

^LT9 5 %KTr*S«*S2 1 f£fB«<Z>fS«o 
2 3. 15tEJl±0/ND^>M^W> J^T®(A)~(C)(3$nS^ 

(A)3,3,4,4,5,5,6,6,6-y^^^a l-^tt>* 2,3,3,4,4,5,5-^* 7 Jl^ 
1,1,2,2,3,3,4,4-^ ^7MD^X 1,1,1,2,2,3,4,5,5,5-^ 

p^>^>,24'J7Mn^f^i ) i,i,2 J 3M5 ) 5-yt7Mn^> 
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2-h V 7)V%T P * ^)V- 1, 1, 1,3,3,4,4,5,5,5- :7;k** P ^ >-7 X 
1,1,2,2,3,3,4,4,5,5,6,6,6- h tf ^^kfrO^^X 1,2,3,3,4,4-^ 
•V7)V3rn ^7 D ^ >^ 2,3,3,4,4,5,5-^>^ ^;U^"D U^>7 
l ) l ) 2 ) 3,4 ) 4A^7;Wn-l,2,3,4-T h 7 ^ D D^^ 2,3-^ 
5 □Dt^^7MD^>, l,4-^^nat^^7MD7^X 1- 

^ P P 1,1,2,2,3,3,4,4- 7 7 7 iV^f U 7 $> > , 1- 7 U U - 
1,1,2,2,3,3,4,4,5,5,6,6- 7)]/^TU^ J &>, 1,2-77 □ 

Mny^D^X T-f^-K hU7^D^m 1-7-f^F:?-/ 

10 §S^^W2«CDm^ 15 < C£A±CDADyMb^b7K^> 

(b) i,i,i-h'J7Mnx^7-jk i,i,i,2,2-^>^^;p^-p^pav— ;k 

2,2,3,3-r- h 9 7M0 7°DA° 7 — ;k 1,1,1,2,2-^ >^ ^;^n^ 7 
—)V, 1,1,1,2,3,3-^^7^0 7^;- ;kfe«fctf 1,1,1,3,3,3-^lf 

7;kf a-2-sh- ;i/a>efc£»teB3«<0S*jft i5°C£LfcoD/\n^r>my 
15 ;i/P— ;k Ml: 

(C) 1,1,2,2-T" h 77Jl/taxfJI/y7JVtn^^l/X-TJk 1,1,2,2-^- h 
^7;i/^-DX^;py^;ixx— 5F-;k 2,2,2- h U 7)V3r ai^l" 1,1,2,2- 
^ h 7 7Jl/tDXf;l/X-f;k l,l,2,3,3,3-^\^7;^n7°P t?^ 
7^;i/X— 5^;k 2,2,3,3-T- h77MP7'D tf;k 1,1,2,2-^ h77JV 
20 tni^Jl/X-rJK 1,1,2,2-^ h^7;^C3X^;k2,2,3,3,3-^>^ 

7Wa7a tf;i/x-^r;k 1X2,3,3,3-^*^7 )]/*u 7 u fcf;V 
2,2,3,3,3-^>^ 7 jkr d 7u tf;i/x-T-;k / t7Ji/to7?;w ^ 
;kr— er;k y^-^J^n^^x^x— 7^;k l-h'J7Ma^ 
f ;i-i,2,2,2-t h 7 7;i/tox?;w^vx-r;K /\°— 7;1/^-d7°p 
25 fc?;M^;ki:— ^;k 2,2,3,3,3-^>^7;k^-n7°ot°;i^> ? 7;^py 
f^x-rJk l,l,2,3,3,3-^1f:7;k<l-P 7°P tV!/-2,2,2- h U :7;kT 
DlfJl'X-TJk 2,2,3,4,4,4-^\^rit7;v^-D77^;P> ? 7;v^-ny^ 
^;k i,i,2,3,3,3-^lt:7;k3-D:7 0 P tf;k 1,1,2,2- 5=- h^7JV^" 
D7°nHJl/X-fJk l,l,2,3,3-^>^7;i/^-P-2-bU7;^ay^Jl^ 
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nifi/> h ^^;!/X-xJl/*«k^ 1,2,2- h U 7Mox 

2 4 . Sic, ^-JWh^W/xte? -/^^^M^ra^^tfif i 

XtlWlCfi*«J:b(D7V^^^X©40 o Ct43^^^ffi^l-T, 9 5% 

x«A) C a H 2a+1 (OCH 2 CH 2 0) b CH** 

a, b *8«fctf c afcftfcl a=0, 1, 2, 3, 4, b=l, 2, 3, 4, c=0, 1, 2, 3, 4], 
5$(B) CaH^COCOCH^O.CO Gftw 

[5£#, d,e&£^fte, $O£^d=0,l,2,3,4, 6=1,2,3,4, £=0,1,2,3,4], 
^C(C) CiH^iCOCOCHsCHsOjCuHa+a 

[5tt», i,j*5<fc^k», 1=0,1,2,3,4, j=l,2,3,4, k=0, 1, 2, 3, 4], 

2 7 . 7 7it^®W^ J^T©^(Dh(F)t^$n§ft»^^ 

5£(D) HO[CH 2 CCR)(CH 2 OCH 2 R fa )CH 2 0] n H 

1x^3—30^^0, 
R fe «, -(CFA.HCa^l-S)^^^ -(CF 2 ) b .F(b 5 =l~8)^b, 

r h ^m&mT^jvm^^ 

^(E) HO[CH (CH 2 R & )CH 2 0] m H 

[xW, m 3—30 0 , 

-(CF^-HCc^I-S) ^fc^-CCF^.FCd^l-S)^^!, 
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5£(F) R^tCHC^XCH^OlJEt 2 

R 2 te, Tl&fcmmcrfr*^*^^ la=l~3, lb=4~15T^?)]o 

2>mmJ£KttVX* 9 5 %OT^&£§t^ 2 8 \Ztim<D$ffiM. 
3 0. i5 0 CJ^_h©APy>#W<t:^^ ^T©(A)~(c)fc^£n<Mt 

(A)3 > 3,4,4,5 > 5,6,6 > 6-y^^;^D l-^-fe>, 2,3,3,4,4,5,5-^:/* 

1,1,2,2,3,3,4,4-^ ^ ^;W^D^ >, 1,1,1,2,2,3,4,5,5,5-^7 7 Jl^ 
D^>^>,2-hU ^;V5fP ^^-1,1,1,2,3,4,5,5,5-/ ^^D^> 
2- h U 7^tD^f;V-l,l,l,3,3A4,5 1 5 ! 5-T*7;^n^>^>, 
1,1,2,2,3,3,4,4,5,5,6,6,6- h U 9 1,2,3,3,4,4-^* 

1f7Wni/^D7^X 2,3,3,4,4,5,5-^>^^P^*^>^ 
X l ) l,2 ) 3,4 ( 4-A^7;^n-l,2,3 1 4-r F 7^ O D7"^ >, 2,3-5^ 
na^^7MD7^>, i,4-i?/;no^3 ? 7MP7^X 1- 

9 U P 1,1,2,2,3,3,4,4- ^^^l^P^*^ 1- ^ P P - 
1,1,2,2,3,3,4,4,5,5,6,6- Ht*7MPA^>^ ^DO'SW 
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(b) ui-H'J^i/tox^y-jk i,i,i,2 ) 2-^>^>';^P7 p ayi> r — ;k 

2,2,3,3-T- h ^ ^ Jl/^n A° 7 -;K 1,U2,2-^>^7MD7^ / 
-;k l,l,l,2,3,3-^W^^P^/-;V43^ 1,1,1,3,3,3-^^ 

y jv* p -2- or— Ms* e> i5°c£Ui© a p y >my 

)Vn~M m$\z 

(0 1,1,2,2-7=- h 77il/tDXfjV^7JVtn^fJl/X^rJl' 1 1,1,2,2-7=- h 

77Mnx?JM?JPx-rJk 2,2,2- HJ 7JI/tnxf;v-i,i,2 ( 2- 
* 5P;i/x-^;k 2,2,3,3-^ h77;i/tP7°n tr;i/- i, 1,2,2-x 

tOXfJi/X-fJK l,l,2^-rh77;i/tDX5 1 Jl/-2 I 2,3 ) 3 ) 3^>'^ 

7;i/^-p-7°P t£;i/x— i,i,2,3,3,3-^\^it^;i/^-P7 0 p tf;v 
2,2,33,3-^ >^ ^ p -7°p tf;vx-T-;k 7 t7Jl/tn7f;V^ ^ 
;vx— ^jk 7^-7';^p^;i'X^;i/x— t^;k i4U7Md^ 

^•l,2 ) 2 1 2-fh77MnifJWfJVX-r;K /l-7;i/^p-7 0 P 
fc^^l/X-^k 2,2,3,3,3-^>^77;^pyptf;^^;i/^-p^ 
^x-^;u> i,i,2,3,3,3--s^it^;v^p^°p if ;v-2,2,2- h u 

D X^ ;i/X-^;K 2,2,3,4,4,4-^^^;^ n 7?~)V*?7 )V* 
;VX-T-;k l 1 l,2 > 3 ) 3 ) 3-A^7JVtP7nt!^- 1,1,2,2-^ V^7)^ 

d7p tf;i/x-T-;w, i,i,2,3,3-^>^t';v^-p-2- h u ^;^P^^;i/ 
^^;VX"^-;K A— 7MD7nt°il/X^^H, 1,2,2- hu^;u* 

UIfl/> h U ^^P^^VX-^;^^^ 1,2,2- h U 7MPI 
^l/>-l,l,2,2,3,3,3-^7 o ^7;i/^P7 0 PkVI/X-^;W^^^S¥^f5 

1 . /fun — ;Wb-& «\ OT©^CA)~(c)T?^sn«ft:-&** i e> fcsi&ft £> 

5£(A) C a H 2a+a (OCH 2 CH 2 0) b CA« 
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a , b *<fctf c Sfcftfc a=0, 1, 2, 3, 4> b=l, 2, 3, 4, c=0, 1, 2, 3, 4], 
5£(B) C d H 2d+1 CO(OCH 2 CH 2 0) e CO C f H 2f+1 

d,e43^f^ aSl^d=0,l,2,3,4, e=l,2,3,4, £=0,1,2,3,4], 

5 5£<C) CiH^COCOCH^H^CkH^ 

[5**, i,j*3<ktfkfck ^^1=0,1,2,3,4, j=l,2,3,4> k=0, 1, 2, 3, 4L 

5$CD) HO[CH 2 C(R)(CH 2 OCH 2 R fa )CH 2 0] n H 
10 K*. n tt 3-30 T?» D , 

^OE) HO[CH (CH 2 R & )CH 2 0] m H 

15 B*toiu -(CF 2 ) c .H(c'=l~8) ttt£MCF&>V <&1~&&*&1* 

5$CF) ROCCHCR^CH^AR 2 

R 2 te> H*fctt^BBR7;i^;pat*^b^ la=l~3, ]b=4~15^fe«>]o 
20 3 3. ^§^J^U^-^t^ty^S^^^$»oT, 

i,i,i,3,3-^>^^;^D^nA>^ i,i,i,3,3-^>*:7^*^ 
^yh^^u^m^^^v^v^7.<omMmmz.^n^ i,i,i,3,3-^> 
^ y) ^u^^>nxi,3 t 3^>^y)^^><Dmm^ 2 5 « 1.5 

25 3 4. ^l/3y^X©»H«LritK:*W-* 1,1,1,3,3-^ yfr*U?un > 
/l,l ) l, 3) 3-^>^^;i/^0^>(DmSit^25'C^ 1.7 J2UiT!**W#*3 
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&C^bT> 9 5 %£TFT&^8i«t 3 5 ICBtO^l^S 
7. fflBOttA 15°C^±©/NO^>^W^W\ OTO(A)~(C)f^$n 

(A) 3,3,4,4,5,5,6,6,6-7 t7JWO l-^3Hz>. 2,3,3,4,4,5,5-^^^;^ 

7Muy^x A-^^n^-y-x A-^rfPv^p^x 

1,1,2,2,3,3,4,4-^^7 ^ ^;i/^D ^ X 1,1,1,2,2,3,4,5,5,5-7=^ V 
U^>? X 2- h U ^^W-1,1,1,2,8,4,5,5,6- / ^;i/^D-^> 

*X 2- h U 7Jl/tn^^-l,l ) l,3 ) 3 > 4,4 ! 5,5,5-f*7Mn^>^ 
1,1,2,2,3,3,4,4,5,5,6,6,6- h V^yJV^TU^>^>> 1,2,3,3,4,4-^^ 

X l ) l,2 ( 3,4,4-A+t7MO-l,2 ( 3 ) 4-fh7^0D^>< 2,3-5?* 
D0^^7MD7*^>, i i4 -^D0^^7Mn7^X l- 
/7 D O 1,1,2,2,3,3,4,4- *^^7^*P^^>- 1- * P P - 
1,1,2,2,3,3,4,4,5,5,6,6- Ftr# ^^P^it >> IfrV* D P-s^^ 
jl/rtP^n^X 7-ftFhU7MD^> l-T^^-F^/ 
7M D7^X 1 -7*D^7'DA>^2 - 7*D^>^5^ 

(B) i,i,i- b U 7Mnx^y-JK i ) i 1 i,2^>^7MD7°o/V-;K 

2,2,3,3-^ h77^D7°P/V-;K l,l,l,2,2-^>^y;^P^7 
-;k i,i,l,2,33-^it7;V^P^/--;V^^^ ? l>l,l,3,3 ) 3-^'tl- 
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(C) 1,1,2,2-^ h^y J^DXW7JVtn^f>X-fJK 1,1,2,2-^ h 
77j|/tnX^W^H-f)K 2,2,2- h U 7MOXfjy-l,l,2 > 2- 

pwvx-^u 2,2,3,3-^h^^;v^p^Dtf;v-i,i > 2^-T-h^>';v 

tnx^x-fJk 1,1,2,2-^ h^^;v^nx^;v-2,2,3,3,3-^>^ 

2,2,3,3,3-^>^^;^O^D tf^X-^k yt7Wn^JWf 
^■l,2,2 1 2-Th77^tPX^V^^X"TJk /V7MU7D 

tf;v^^x-T-;u 2,2,3,3,3-^>^^>'^D^Ptf;v> ? ^;^n^ 

nXfJVX-fJK 2,2,3,4,4,4-^^^^0^^^^^^°^^ 
;Vx-^M UAW^WW^o^ 1,1,2,2-^ b^l^ 

^ ;1/X _^ jk A ^^;v^D^ntf;VX^^h\ W-h'J7M 
nx^w> h u :7;v*n*^;vx-Sr;W5«fctf 1,2,2- h u 7J^dx 

fV>l 1 l,2,2 1 3 ) 3 ) 3A7^7JWD7 t nHJVX"»5&§lfKfH 

ls'cgJUio a n f >4 bx— ^;Vo 
3 8. afcffllfcb-c, »c, ^ 5 U n-;Mb«tf/x«77Stt#ffi»J 

^t|WlCa«fi«©7 o V5^^X<D40 o C^^^^mffii^bX, 9 5% 
5£(A) C a H 2a+1 (OCH 2 CH 2 0) b 

K«f , a, b c fck SfcfttC a=0, 1, 2, 3, 4, b=l, 2, 3, 4, c=0, 1, 2, 3, 4], 

5£(B) CaH^COCOCHsCHsOXCO CfH^x 
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d,e ^tetCd=0,l,2,3,4, e=l,2,3,4, #=0,1,2,3,4], 

5£(C) QHa^COCOCHaCH^CuH^! 

DOT, i,j^<fc^k^, %k±L\Zi=0, 1,2,3,4, j=l,2,3,4, k=0, 1, 2, 3, 4]„ 

i 1 . ^^^wm^^ 

5$(D) HO[CH 2 CCR)(CH 2 OCH 2 R fa )CH 2 0] n H 

nte3~30T?$>D, 
R fa «, -(CF^.HCa^l-S)^^^ -(CFA.F^l-S)^^. 

ma, h *fc«4SSftr;^;ws**-r], 

:ft(E) HOtCH (CH^CHPlJH 

m^3~30^D> 
R*«, -(CF^-HCc^l-S) *fe»-(CF^ d .F<*=l~8)*^*n, 
5£(F) R^tCHCR^CH^nR 2 

R 2 te, -R&tt.}Zi8R7)V3r)l&&ttV* la=l~3, lb=4~15 TfifcS]. 

i5^±©Aay >^m4k-£%£ 
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(A) 3,3,4,4,5,5,6,6,6-/ ^7 )V*U l-^\^>, 2,3,3,4,4,5,5"^^ 7M 

7Mny^x n—y )V3rw\*-*3r>, /•%—7)V3ru-s7U7*&>, 

1,1,2,2,3,3,4,4-^ &7)VJrU7$ 1,1,1,2,2,3,4,5,5,5-^ 
P^>^ >> 2- h U pWV-1,1,1,2,3,4,5,5,5-/ j-yj^&^y 

2- h U ^Jl/^n^^;i/-i,i,i,3,3,4,4,5,5,5-x*^;^n^>^>, 

1,1,2,2,3,3,4,4,5,5,6,6,6- h'Jr*7Mn^>^>, 1,2,3,3,4,4--^ 
^y )V3rU y^D7^>, 2,3,3,4,4,5,5-^ > ^ ^;V^Di/i7 P^>^ 
l,l,2,3,4,4-^1^v';^P-l,2,3,4-'xh^^Pni^>> 2,3-S^ 
not^7MD^X i ) 4-^^DDt^^7Mn^>. l- 

7UU 1,1,2,2,3,3,4,4- *#97)V*W9>* 1- 7 U U - 
1,1,2,2,3,3,4,4,5,5,6,6- Ht*7MDA^>, l,2-^^nnA^7 
jVtn->7P7^X 7-<tFb 1 J7Ma^m l-T-Y^H^/ 
7Mn^X l -^p^7 0 n/N 0 >43cfc^2 -r/p^'^^Sft: 

(B) i,i,i-bU77;!/^nx^/-;k i,iX2,2-^>^7JV^rti7°u^y-JV. 

2,2,3,3-Th77^07°n/V-;k 1,1,1,2,2-^>^7;^D^/ 

-;k i,i,i,2,3,3--\^^^n^y-;^i;^ 1,1,1,3,3,3-^+}- 

^;^D-2-^-;V^e»^S^KlHBm<0^ 15T:Rh<D/\Py>ffc7 

(C) 1,1,2,2-^ h y 7 J^nXfJV^7WD pWkX— tMK 1,1,2,2-T" h 
77MDIfjWW-T^K 2,2,2- h U 7Mni^-l,l,2^ 
7=" b 7 7 MOXW-fJk l,l,2 ) 3,3,3-A^7j^a7'P 

;* 3=- ;K 2,2,3,3-^ h77MP7°n^- 1, 1,2,2-^ h?7)V 
^-DX^VX-rJK l,l,2 1 2-fh77MaX^,3 1 3,3^>^ 
7MD7"D^X-fiK l,l,2,3,3,3--N^it7;U^oyDtf;i/ 
2 ) 2,3 ! 3 1 3-^>5'7;^n7 , Dt^X-fJK y^^tf-p^k*?- 
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1,1,2,3,3,3"^^^^^° 1^-2,2,2- h U 7^ 
□ IfJH- ^-Jk 2,2,3,4,4,4-^1* ? Ji^ru^J^y 
;ux-^-;k i,i,2 ) 3,3,3-^it'7;i/^-n7°Pfc 0 ;i/-i,i,2,2-5 : -b^^;i/^ 
D-/U h°;UX-7Mk l,l,2,3,3-^>^^;V^D-2- h u ^va-npwi' 

^^;i/x— a— ^;i/^-nyatf;vx#^r^H> 1,2,2- b u 
nxfk> b u r^l^n *^;vx— 'xJl/fc.ktf 1,2,2- h U 7Mni 
^ k >- 1, 1,2,2,3,3,3-^ 79 y)i^-uy"u tf ;i/x-^;i/^ £> & &f^ffB 

5£(A) C a H 2a+1 (OCH 2 CH 2 0) b 

a, b &<ktf c tt, a=0, 1, 2, 3, 4, b=l, 2, 3, 4, c=0, 1, 2, 3, 4], 

5£<B) C d H 2d+1 CO(OCH 2 CH 2 0) e CO C f H 2f+1 

d,e*3«fctfffck afc&fc d=0, 1, 2, 3, 4> e=l,2,3,4, f=0, 1, 2, 3, 4]> 

5£(C) C^COCOGHaCHaO^-CyEJWi 

EStfU i,j:fe«fctfkEU S3tlC i=0, 1, 2, 3, 4, j=l,2,3,4, k=0, 1, 2, 3, 4]„ 

5£<D) HO[CH 2 C(R)(CH 2 0CH 2 R fa )CH 2 O] n H 
Kif, nte3~30T&D> 

R fa «, -(CF^.HCa^l-S)^^^ -(CF 2 ) b .F(b'=l~8)£^U 

r fciu h £fcte«y;i/^;i/S&^TL 

5£(E) HO[CH (CH 2 R fo )CH 2 0] m H 
[iW, m « 3—30 "C & 0 , 

E*te, -(CF 2 ) c .H(c'=l~8) ^fe«-(CF 2 ) d .F(d'=l~8)^T]> 
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